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© Apparatus and process for trimming articles mol- 
ded on a plastic sheet and successively fed from a 
forming machine. A carriage (10) receives the article 
(b) to be suckingly held thereunder and is moved in 
a trimming zone (II), where a pair of longitudinal 
cutter devices (20, 20'). each having a stationary 
blade (22 ) and an angularly movable blade (24') are 
horizontally moved together from respective retreat- 
ed positions for longitudinal cutting. Then, a front 
transverse cutter device (30) having similar pair of 
blades is raised up from retreated position for trans- 
verse cutting and then a rear transverse cutter de- 
vice (30 ) is similarly operated. 
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APPARATUS FOR TRIMMING ARTICLES MOLOINGLY FORMED ON THERMOPLASTIC SHEET AND PRO- 
CESS FOR OPERATING THEREOF 


BACKGROUND OF THE INVENTION AND RELAT- 
ED ART 


The present invention relates to an apparatus 
for longitudinally and transversely trimming articles 
moldingly formed on a plastic sheet and a process 
for operating such apparatus, and more particularly 
to the apparatus and the process for trimming the 
articles successively molded and supplied directly 
from a forming machine more efficiently and suit- 
ably for automatic opperation thereof together with 
the forming machine. 

Various articles such as bath tubs and refrig- 
erator compartments are formed by feeding a ther- 
mally softened plastic sheet continuously or a 
length of such sheet intermittently between a pair 
of opposite dies separated with each other and 
then engaging said dies together, which may be 
subjected to raised or reduced pressure as occa- 
sion demands. 

There are inevitably formed unnecessary rec- 
tangular rims surrounding the article molded ac- 
cording to such forming method, which must be 
trimmed. Various apparatuses and processes have 
been proposed for such trimming. 

For instance. EP-A1 -01 47007 discloses an ap- 
paratus comprising a frame means disposed at a 
cutting station, first knife means mounted on said 
frame means for movement in a longutudinal direc- 
tion, first arive means operably connected to said 
first knife means for driving said first knife means 
in said longitudinal direction, said first knife means 
comprising a plurality of first knife-support means 
each supporting a first cutting knife, said first knife 
means further comprising adjusting means for ad- 
justing the transverse position of said first knife- 
support means, second knife means mounted for 
movement in transverse direction, second drive 
means for driving said second knife means in said 
transverse direction to cut said plastic sheet in said 
transverse direction, said second knife means com- 
prising a plurality of second knife-support means 
each supporting a second cutting knife, said sec- 
ond knife means further comprising second adjust 
means for adjusting the longitudinal position of said 
second knife support means, and actuating means 
for moving said second knife means between a 
severing position wherein said second knives en- 
gage said plastic sheet to cut the latter in said 
transverse direction as said second knife means 
are driven by said drive means and retracted posi- 
tion wherein said second knives are disengaged 
from said plastic sheet, whereby said frist and 
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second knife means are operable to cut said plastic 
sheet in both longitudinal and transverse directions 
to thereby cut out desired portions from said plas- 
tic sheet. 

s Such prior art has surely overcome the defects 

of the older trimming apparatus, which comprises a 
set of upper and lower frames, each comprising 
four blades so arranged as to correspond to the 
four lines of the plastic sheet to be severed so that 

10 longitudinal and transverse trimmings are made in 
one shot by relatively moving said set of frame 
blades in vertical direction to engage with each 
other, in that every time when a size of the molded 
article is varied the set of trimming frame blades 

75 had to be exchanged which necessitated many 
sets of blades of various sizes to be stored, which 
was space and time consuming. Particularly when 
such trimming apparatus is combined with the for- 
ming machine, which is often combined with a 

20 extruder for forming a plastic sheet to be supplied 
to the forming machine, during exchange of the set 
of blades with another set of blades, all of the 
trimming apparatus, the forming machine and the 
extruder had to be stopped. 

25 Said prior art, however, is too complex in the 

construction and operation thereof to efficiently and 
automatically operate such apparatus combined 
with the forming machine. This is caused mainly by 
using the so-called pair or clamp chains for grip- 

30 ping the plastic sheet at the opposite side edges to 
be fed to the trimming apparatus from the forming 
machine which necessitates complex construction 
and movement of the pair of cutting members. 
Although said related art used the pair of cutting 

35 members consisting of an elongated support mem- 
ber and a tip pointed knife to be moved along the 
length of said oppositely arranged support member 
in order to cut the unnecessary rim portions to be 
in a one piece like a picture frame so as to effi- 

40 ciently recover of the waste portion in addition to 
the purpose of avoiding time and labour consuming 
exchange of the cutter blades of the further older 
trimming apparatus, such complex apparatus can 
not be combined with the forming machine of 

45 which operation speed has been considerably in- 
creased and is not suitable for automatically op- 
erating. 

so SUMMARY OF THE INVENTION 


An object of the invention is, thus, to provide 
an apparatus for trimming articles moldingly 
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formed on a plastic sheet and a process for operat- 
ing such apparatus without the defects referred to 
above. 

Another object is to provide such apparatus 
and process enabling to trim the articles supplied 
successively from the forming machine at higher 
speed and to be automatically operated in com- 
bination with the forming machine. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Fig. 1 is a schematic perspective view of the 
apparatus according to an embodiment of the in- 
vention together with a forming machine, 

Fig. 2 is a side elevation partly in section of 
a carriage in the apparatus for receiving a molded 
article such as a bath tub from the forming ma- 
chine in a supplying zone to bring it to be in a 
trimming machine and then an exhausting zone, 

Fig. 3 is an exploded perspective view of 
said carriage, 

Fig. 4 is a perspective view of one of a pair 
of cutter devices for longitudinally trimming the 
molded article having an unnecessary rim sur- 
rounding said article, 

Fig. 5 is a similar view of one of a pair of 
cutter devices for transversely trimming said arti- 
cle. 

Fig. 6 is a side elevation partly in section of 
said pair of longitudinal cutter devices, each com- 
prising a stationary cutter member, on which said 
article is supported at the longitudinally extending 
and transversely protruded flanges to be partly cut 
and opposite cutter member pivoted thereon so as 
to angularly movable thereto and a hydraulic 
cylinder-piston device for moving the latter, in 
which the left cutter device is shown in a position 
before trimming operation while the right one in a 
position during or after the trimming operation. 

Fig. 7 is a side elevation partly in section of 
said cutter device shown in a tilted position so as 
to release a cut-off rim portion of the plastic sheet 
to fall down due to the gravity, together with the 
trimmed article. 

Fig. 8 is a perspective view of a molded bath 
tub having a rim to be cut off. 

Fig. 9 is a top plan view of the molded bath 
tub and four cutter devices for showing the trim- 
ming cut 

Fig. 10 is a top plan view of the molded bath 
tub having a rectangular rims to be cut off and 
further four comers to be chamfered as well as 
each ones of the pairs of cutter devices, 

Fig. 1 1 is a similar view showing the order of 
trimmings according to the invention. 


Fig. 12 is a similar view of the refrigerator 
compartments molded together on a plastic sheet 
and trimmed to be cut in two, and 

Fig. 13 is a section of the above and the 
5 cutters. 


DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

10 

Firstly in reference to Fig. 8. the molded bath 
tub a has a cavity b defined by four side walls and 
a bottom wall, and is formed with outwardly pro- 
75 truded flanges from which side rims c,c as well as 
front and rear rims d, d are to be cut" oft 

According to the process of the invention, said 
opposite side rims c, c^ are firstly and concurrently 
cut off by the pair of longitudinal cutter devices 20, 
20 20 , and then the front rim d by the front cutter 
device 30 and finally the rear rim d' by the rear 
cutter device 30' as seen in Fig. 9. ~" 

Now in reference to Fig. 1, the molded article a 
such as the bath tub is exhausted out of a forming 
25 machine FM to be received by a carriage repre- 
sented generally by 10 and now locating- in a 
supplying zone I. The carriage 10 has a top plate 
11 on which a reversible servomotor Ml and a nut 
member 12 are mounted which is driven by said 
ao motor M1 and engages with a longitudinally ex- 
tended screw rod SR so that the carriage 10 may 
move to bring the article a together therewith to a 
trimming zone II and to an exhausting zone III, and 
then return back to said zone I. It is preferable to 
as provide a pair of guide rails GR extended in par- 
allel to said screw rod SR for the carriage 10 to be 
stably movable along said zones I, II, and III. 

In said zone I, there are provided a pair of 
conveyor belts CB1 so as to support the article a 
4Q exhausted out of the forming machine FM at the 
opposite side flanges (c. cj to be brought under 
the carriage 10. It is preferable to provide a pair of 
guide frames GF respectively extended along said 
conveyor belts CB. When the article a held by the 
45 running belts CB abuts on a pair of "stoppers ST, 
the conveyor belts CB1 are adapted to stop. Then, 
the article a is sucked to be held by the carriage 
1 0 thereunder to be explained later in reference to 
Figs. 2 and 3. 

so A trimming device in the zone II has a pair of 

longitudinal cutter devices 20, 20\ each of which is 
adapted to be transversely movable between an 
outer waiting position where the article a and the 
carriage 10 holding said article are allowed to enter 

55 therebetween without colliding therewith and an 
inner position for processing with longitudinal trim- 
ming, which is explained later in reference to Fig. 
4. as well as a pair of transverse cutter device 30. 


3 


<EP 032503 6A2J_> 


5 


EP 0 325 036 A2 


6 


30 , each of which is adapted to be vertically 
movable between a lower waiting position where 
the article a held by th carriage 10 is allowed to 
move thereabove without colliding therewith and an 
upper position for proceeding with transverse trim- 
ming, which is explained later in reference to Fig. 
5. 

There is provided a transversely extended con- 
veyor belt CB2 under the casing bottom wall for 
said four cutter devices 20, 20', 30^and 30' for 
exhausting rims of the plastic sheet on which the 
article a is formed, cut off by said cutter devices 
and failing down thereon. 

In the zone HI, there is provided a further 
conveyor belt C83 longitudinally extended so as to 
receive the article a from which unnecessary rims 
have been cut off and which is brought thereabove 
by the carriage 10 and falls down thereon to be 
exhausted out of the apparatus of the invention. 

Now in reference to Figs. 2 and 3, the carriage 
top plate 1 1 engaging with said pair of guide rails 
GR so as to slindingly move therealong is further 
provided with a cylinder 13A of a hydraulic device 
fixed thereto, a piston 138 of which is fixed with an 
assembly at the free end thereof to be movable 
downwards and upwards. It is preferable to provide 
a pair of cylinder-piston guide members for the 
assembly to smoothly move vertically. 

The assembly comprises an upper plate mem- 
ber 14A, a lower plate member ~14B and a pair of 
vertical members 14C respectively extending there- 
between to form a frame. Said plate members 14A 
and 14B are respectively formed with holes for 
supporting a wind drum 15 therein which is open at 
upper and lower ends thereof and has a rotating 
fan 15 therein so as to generate a back pressure 
thereunder. 

In order to suck the aticle a up according to 
said back pressure, there are provided a pair of 
longitudinally extended side bars 16, 16' as well as 
front and rear transverse bars 17, 17' respectively 
fixed to the under surface of said lower plate mem- 
ber 14B so as to substantially air-tightly fit in the 
cavity b of the article a. 

Since the size of the article a is various, the 
distances between the pair of bars i6 and 16' as 
well as the pair of bars 17 and 17' are preferably 
made adjustable. For that purpose, one of said 
transverse bars, e.g. the rear bar 17' is fixedly 
mounted not on said plate member 14B but on a 
separate plate member 14B' which is slidingly 
movable relative thereto. The movable plate 14B' 
may be moved e.g. by a reversible motor M2 and 
a nut-screw rod device as shown in Fig. 3. For the 
same purpose, each of th longitudinal bars 16, 16' 
may be provided with a plurality of pins respec- 
tively projected transversely inwards so as to be 
fitted in a plurality of groov s correspondingly 
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formed in the plate member 14B at the side sur- 
face thereof and respectively fixed e.g. by nut- 
screw means. 

In reference to Fig. 4, in which only one of said 

5 pairs of longitudinal cutter devices is illustrated 
since they are just same with each other in the 
construction and operation thereof, the cutter de- 
vice 20 is slindingly movable in the transverse 
direction as a whole on the machine frame bed 

10 according to a reversible motor M3 through sprock- 
et wheels one of which is mounted on the output 
shaft of said motor, an endless sprocket chain 
extended around said sprocket wheels and a pair 
of screw rods respectively extended in the trans- 

is verse direction, each on which each of the two of 
said wheels are fixedly mounted to be driven and a 
base plate 21 of said cutter device 20 is threadediy 
engaged for said transverse movement in either 
direction. 

20 Said base plate 21 is mounted with a pair of 

vertical end wails 21 A. 21 B, on either of which a 
reversible motor M4, a plurality of sprocket wheels 
one of which is fixedly mounted on the output shaft 
of said motor, and an endless sprocket chain ex- 

25 tended therearound are provided. 

There is provided a stationary cutter assembly 
comprising a cutter blade holder 22 londitudinally 
extended between said end walls 21 A, 21 B on the 
inner side of the cutter device, similarly extended 

30 cutter blade 22' which is fixed mounted thereon, 
and three pairs of arm levers 22A, 22B, 22C re- 
spectively fixed with said blade holder 22 at the 
respective inner side thereof. Said arm levers 22A, 
22B, 22C have a longitudinally extended pivot rod 

35 23 piercing therethrough at the respective outer 
side. 

There is similarly provided an angularly mov- 
able cutter assembly comprising a longitudinally 
extended cutter blade holder 24, a cutter blade 24 

40 similarly extended and fixedly mounted thereon so 
as to oppositely face to said stationary blade 22' 
thereabove to be engaged therewith for cutting the 
longitudinal rim off from the plastic sheet on which 
the article a is formed, and three pairs of similar 

45 arm levers "24A, 24B, 24C fixedly mounted on the 
side wall of said blade holder 24 at the respective 
inner side. 

Said arm levers 24A, 24B. 24C are mounted on 
said pivot rod 23 at the respective inner side there- 

so of so as to be angularly movable thereon relative to 
said stationary cutter assembly comprising the 
blade holder 22, the blade 22' and the arm levers 
22A, 22B, 22C. Each pair of said movable arm 
levers 24A (24B, 24C) have an enlarged head of a 

ss piston 24AP (24BP. 24CP) of a hydraulic device 
thereb tween and fixed therewith. A cylinder 22AS 
(22BS. 22CS) of said hydraulic device is fixed with 
said stationary arm lever 22A (22B, 22C) so that 
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when the hydraulic device in the waiting position 
(see the left in Fig. 6) is actuated to retract the 
piston, the movable blade 24 is engaged with the 
stationary blade 21 ' (see the right in Fig. 6) so as 
to trim the article a. 

A larger assembly, which comprises said sta- 
tionary cutter assembly (blade holder 22. blade 22'. 
arm levers 22A. 22B, 22C, cylinders 22AS, 22BS, 
22CS), said angularly movable cutter assembly 
(blade holder 24, blade 24, arm levers 24A, 24B, 
24C. pistons 24AP, 24BP, 24CP) and the pivot rod 
23 on which said two assemblies are mounted so 
as to angularly movable with each other, is adapted 
to tilt as a whole relative to the base plate 21 and 
the opposite end walls 21 A, 2lB mounted thereon. 

For that purpose, a shaft 25A is fixed to the 
stationary arm lever 22A at one end, the other end 
of which is protruded out of the end wall 21 A to be 
rotatable and mounted with one 2S of the sprocket 
wheels referred to above. Another shaft 25B is 
fixed to the stationary arm lever 22C at one end, 
the other end of which is rotatably held by the 
other end wall 21 B and mounted with the similar 
sprocket wheel (not seen in Fig. 4) which is drivin- 
giy engaged with another sprocket wheel (also not 
seen), which is mounted on a shaft 26 londitudinal- 
ly extended between the end walls 21 A, 21 B, the 
other end of which is mounted with another sprock- 
et wheel. Thus, when the motor M4 referred to 
above is driven so as to rotate the sprocket wheel 
25 in the counterclockwise direction, the shafts 
25A, 25B held by the end walls 21 A, 21 B are 
correspondingly rotated so as to tilt said larger 
assembly by an angle of about 90 " to be in a 
position shown at the left in Rg. 7 for releasing a 
cut rim e to fall down on the conveyor belt CB2 
(Fig. 1) to be exhausted out of the apparatus. 

The cutter device 20 or a further larger assem- 
bly comprising the base plate 21 and the opposite 
end walls 21 A, 21 B in addition to said larger as- 
sembly may be transversely moved, as a whole as 
referred to above, concurrently with the counter 
cutter device 20'. 

The transversely extended cutter device 30 
shown in Fig. 5 has a base member 31 and a pair 
of end walls 31 A. 31 B so as to form a frame, which 
is fixed to pistons 32A. 32B of a pair of hydraulic 
devices, of which cylinders 32A 32B' fixed to the 
machine frame so that said frame 31, 31 A, 31 B 
may be vertically raised up and lowered down by 
actuating said hydraulic devices. 

There is provided a stationary cutter assembly 
comprising a cutter blade holder 33 transversely 
extended between said end walls 31 A, 31 B on the 
inner side of the cutter device, similarly extended 
cutter blade 33' which is mounted thereon, and two 
pairs of arm levers 33A. 33B respectively fixed with 
said blade holder 33 at the respective inner side 


thereof. Said arm levers 33A, 33B have a trans- 
versely extended pivot rod 34 piercing thereth- 
rough at the respective outer side. 

There is similarly provided an angularly mov- 
able cutter assembly comprising a transversely ex- 
tended cutter blade holder 35. a cutter blade 35' 
similarly extended and fixedly mounted thereon so 
as to oppositely face to said stationary blade 33' 
there above to be engaged therewith for cutting the 
w transverse rim off from the plastic sheet on which 
the article a is formed, and two pairs of similar arm 
levers 35A, 35B fixedly mounted on the side wall of 
said blade holder 35 at the respective inner side. 
Said movable arm levers 35A, 35B are moun- 
75 ted on said pivot rod 34 so as to be angularly 
movable thereon relative to said stationary cutter 
assembly. Each pair of said movable arm levers 
35A (35B) have an enlarged had of piston 35AP 
(35BP) of a hydraulic device therebetween and 
20 fixed therewith. A cylinder 33AS (33BS) of said 
hydraulic device is fixed with said stationary arm 
lever 33A (33B) so that when the hydraulic device 
is actuated to retract the piston, the movable blade 
35 is engaged with the stationary blade 33' so as 
25 to trim the article a. 

A larger assembly, which comprises said sta- 
tionary cutter assembly (blade holder 33, blade 33', 
arm levers 33A. 33B, cylinder 33AS, 33BS) said 
angularly movable cutter assembly (blade holder 
io 35, blade 35'. arm levers 35A, 35B, pistons 35AP, 
35BP) and the pivot rod 34 on which sad two 
assemblies are mounted so as to angularly mov- 
able with each other, is adapted to tilt as a whole 
relative to the base member 31 and the opposite 
s end walls 31 A, 31 B mounted thereon, similar to the 
longitudinal cutter device referred to above in refer- 
ence to Rg. 4. 

For that purpose, a shaft 36A is fixed to the 
stationary arm lever 33A at one end, the other end 
3 of which is protruded out of the end wall 31 A to be 
rotatably and mounted with a sprocket wheel 36' 
which is rotated by a reversible motor M5 through 
another sprocket wheel mounted on the output 
shaft of said motor and an endless sprocket chain 
i extended therearound. Another shaft 368 is fixed to 
the stationary arm lever 33B. which is partly hidden 
by the neighbouring movable arm lever in Rg. 5, at 
one end. the other end of which is rotatably held 
by the opposite end wall 31 B and mounted with a 
so sprocket wheel (not seen in Rg. 5) which is drivin- 
gly engaged with another sprocket wheel (also not 
shown), which is mounted on a shaft 37 extended 
between the end walls 31 A, 31 B, the other end of 
which .is mounted with another sprocket wheel 
55 driven by said motor M5. Thus, when the motor M5 
is energized so as to rotate said sprocket wheel 36' 
in the clockwise direction, the shafts 36A. 36B held 
respectively by the end walls 31 A, 31 B are cor- 
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respondingiy rotated so as to tilt said larger ass m- 
bly by an angle of abut 90* for releasing the cut 
rim to fail down on the conveyor belt CB2 similar to 
the longitudinal cutter device of Fig. 4. 

Since the transverse cutter devices 30, 30' are 
on the way of the carriage 10 holding the article a 
thereunder moving from the zone I to the zone liT 
and then from said zone II to the zone III, they can 
not move on the level where cutting is made to be 
in the waiting or retreated position like as the 
longitudinal cutter devices 20, 20 and thus they 
are adapted to be lowered in the retreated position 
as explained above. And further since the article a 
heid by the carriage thereunder is brought in the 
trimming position by placing the outwardly pro- 
truded flange portion thereof on the stationary 
blade of the cutter device, the movable blade of 
which is moved up to open the mouth thereof as 
shown in Fig. 6 the front and rear transverse trim- 
ming can not be concurrently done different from 
the left and right longitudinal trimming so that the 
front trimming is secondly made by the front trans- 
verse cutter device 30 and the rear trimming is 
finally made by the rear transverse cutter device 
30 as referred to above and shown in Fig. 9. 

When it is necessary to make a particular 
longitudinal trimming c or comer trimming c" as 
shown in Figs. 1 0 and 1 1 , the longitudinal cutter 
blades 22 , 24 must be replaced with correspond- 
ingly shaped ones and four pairs of blades 40 must 
be provided separate from the longitudinal cutter 
blades (22'. 24 # ). The comer trimming is preferably 
made fourthly at the rear corners after the third 
rear transverse trimmingly and then fifthly at the 
front corners. 

In reference to Figs. 12 and 13, when the 
molded article a such as the linings for the smaller 
compartment for ice making or freezing and the 
larger compartment for cold storage of the refrig- 
erator are combinedly formed and must be sepa- 
rated, it is preferable to provide an upper blade 50 
or pair of blades at the lower plate 14B of the 
carriage 10 to be vertically movable and a lower 
blade 50' in the zone II also to be vertically mov- 
able so as to separate the two portions by engag- 
ing said upper and lower blades 50, 50'. 

Now in operation of the apparatus according to 
one of preferred embodiments of the invention, 
when the molded article a has been formed in the 
machine FM to be exhausted therefrom, the pair of 
conveyor belts CB1 are actuated to run so as to 
convey the article a with holding transversely out- 
wards protruded flange portions thereof just below 
the carriage 10 now located in the zone I. When 
the article a abuts on the stopper ST at th front 
wail thereof? the conveyor belts CB1 are adapted to 
step and the piston 13B of the hydraulic device is 
adapted to move downwards so that the two pairs 
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of bars 16. 16'. 17, 17' mounted under the sucking 
frame 14A, 14B, 14C of the carriage fit in the 
article cavity b and concurrently the fan 15 in the 
wind drum 15~ts driven to rotate so that the article 
5 a is suckingly held by the carriage thereunder. 

Concurrently the motor M1 is designed to be 
driven in one direction so that the carriage 10 
moves together with the article a towards the zone 
II owing to thread engagement of the nut member 
10 12 with the longitudinally extended screw rod SB. 
When the article a held by the carriage 10 arrives 
at the correct position in the zone II where the 
cutter device 20. 20'. 30. 30' are in the respective 
retreated positions, the motor M1 is adapted to 

75 stop and the motor M3 is driven to transversely 
move the longitudinal cutter devicess 20, 20' to- 
wards the article a so that the concerned stationary 
blade 22 # is positioned relative to the outwardly 
protruded flange portion c of the article a (see the 

20 left in Fig. 6), for which the motor M4 is actuated 
so as to tilt the cutter assembly comprising the 
stationary blade 22' a little. 

Then, the pistons 24AP. 24BP, 24CP are re- 
tracted in the respective cylinders so as to proceed 

25 with longitudinal trimming of the article at the both 
sides, after which the motor M3 is adapted to drive 
in the other direction so as to move the both cutter 
devices 20, 20' apart from the article, and then or 
during which the motor M4 is energized to tilt the 

30 cutter assembly by an angle of about 90* to be in 
the position shown in Fig. 7 for releasing the cut off 
rim e to fail down when actuating the pistons 24AP. 
24BP, 24CP to protrude more. 

During said cut rim release, the front trans- 

35 verse cutter device 30 is moved upwards by pro- 
truding pistons 32A, 32B more out of the con- 
cerned cylinders with keeping the movable blade 
35' disengaged from the stationary blade 33' to be 
in the level for trimming, and then the carriage 10 

40 is moved a little forward so that the forward ly 
protruded flange portion d of the article is inserted 
in the open mouth formed between the blades 33' 
and 3S', after which the motor MS is driven a little 
so that article flange d is placed on the stationary 

45 blade 33 # . The pistons~35AP, 35BP are retracted in 
the respective cylinders to cut off the rim d from 
the article similar to the above. 

Then the carriage 10 is moved back a little so 
that the rear rim d of the article a heid thereunder 

so is inserted in the transverse cutter device 30 hav- 
ing been raised up from its retreated position and 
consequent operations are carried out as referred 
to above. 

Immediately after cutting of the rims d, d', the 
55 transverse cutter devices 30, 30' are retreated in 
the lower position and cut rim release is made by 
driving the motor M5 so as to rotate the shafts 36A. 
36B for tilting the stationary and movable cutter 
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assembly similar to the above. 

During said cut rim release, the carriage 10 is 
moved to be in the zone Hi where the fan 15' is 
stopped so that the trimmed article a falls down 
owing to the gravity on the belt CB3. Immediately 
thereafter the motor M1 is energized to rotate the 
nut member 12 in the other direction so that the 
carriaged is returned to the initial position in the 
zone I for repeating the above operations. 

The above is only an example of the preferred 
embodiments of the invention so that the invention 
should not be limited thereto. Various modifications 
can be made readily by those skilled in the art 
within the scope of the invention. For instance, the 
wind drum provided with the fan may be replaced 
e.g. with a vacuum pump. The sprocket wheels- 
sprocket chain may be replaced e.g. with pulleys- 
belt or string, gearings etc. The number of arm 
lever pairs in the cutter device is not critical. For 
instance, three, four or five pairs may be used 
instead of two or three pairs in the illustrated em- 
bodiment Furthermore one or two pairs may be 
used instead of two or three pairs so far as power 
of the hydraulic or pneumatic cylinder-piston de- 
vice is sufficient for cutting and any suitable means 
is provided for stable movement and balanced 
power along the length thereof. 

As for automatically and sequentially actuating 
and disactuating concerned of motor means and 
hydraulic means, various designs are obvious to 
those skilled in the art, and since such is out of the 
scope of the invention, there will be no need for 
further explanation thereof. 

Claims 

1. Apparatus for trimming articles moldingly 
formed on a plastic sheet, which comprises, 
a carriage having means for suckingly holding the 
molded article thereunder and means for recipro- 
cally longitudinally moving the carriage through the 
apparatus, 

a first zone in which there is provided conveyor 
means for receiving said article from a forming 
machine to be brought under said carriage for 
suckingly holding, 

a second zone in which there are provided a pair of 
first cutter assemblies each comprising a longitudi- 
nal cutter device mounted on a base member; a 
pair of second cutter assemblies each comprising a 
transverse cutter device mounted on another base 
member; means for actuating said first assembly to 
transversely move between an inner position for 
trimming and a normal outer retreated position; 
means for actuating said second assembly to verti- 
cally move between an upper position for trimming 
and a normal lower retreated position, so that when 


said cutter assemblies are in the respective re- 
treated positions the molded article is brought by 
said carriage in said zone, and then sequentially 
trimmed by the respective cutter devices moved to 

5 be In the respective trimming position according to 
said respectively concerned actuating means; 
means for tilting said longitudinal and transverse 
cutter devices respectively by an angle of about 
90* relative to the respective base member so as 

to to release respectively trimmed longitudinal plastic 
sheet portions to fall down; and conveyor means 
transversely extended thereunder for exhausting 
the trimmed sheet portions thereon out of the ap- 
paratus, 

75 and a third zone in which there is provided longitu- 
dinally extended so as to exhaust the trimmed 
molded article which is brought thereabove and 
released to fall down thereon by the carriage out of 
the apparatus. 

20 2. Apparatus as set forth in Claim 1, in which 

said means for reciprocally moving said carriage 
comprises a screw rod mounted on a machine 
frame to be longitudinally extended through said 
three zones as well as a reversible motor and a nut 

25 member driven thereby for rotation, which are 
mounted on said carriage so that said nut member 
threadedly engage with said screw rod. 

3. Apparatus as set forth in Claim 2, in which 
said suckingly holding means comprises a top 

30 plate member, a lower frame member and a 
cylinder-piston device connecting said two mem- 
bers together so that the latter member may be 
lowered and raised relative to the former, said 
frame member being adapted so snugly fit in the 

35 molded article and provided with sucking means so 
that when lowering said frame member to fit in the 
molded article and actuating said sucking means 
the article may be held by the carriage and when 
disactuating said sucking means the article may be 

40 released therefrom to fail down. . 

4. Apparatus as set forth in Claim 1 , in which 
said cutter device comprises a pair of elongated 
cutter members, each having a plurality of lever 
arms fixed thereto; a similarly elongated pivot rod 

45 extending through said lever arms in parallel to 
said elongated cutter members so that one set of 
said cutter member and arm levers is angularly 
movable relative to the other set which is held by 
said elongated base member between opposite 

so end walls thereof; and a cylinder-piston device 
connecting said two sets so that when actuating 
said device said angularly movable set normally in 
the disengaged position may be engaged with said 
other set for trimming. 

55 5. Apparatus as set forth in Claim 1, in which 

said means for actuating said first assembly to 
transversely move comprises a reversible motor 
mounted on a machine frame and a nut-screw 
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device either of which is mounted on said assem- 
bly while the other is adapted to be driven by said 
motor so that when said motor is energized to 
rotate in either direction said assembly may be 
slidingiy moved on the machine frame to be in 
either of said two positions. 

6. Apparatus as set forth in Claim 1. in which 
said means for actuating said second cutter assem- 
bly to vertically move comprises a cylinder-piston 
device either of which is mounted on the assembly 
while the other is mounted on a machine frame so 
that when said device is actuated , said assembly 
may vertically move relative to said machine frame. 

7. Apparatus as set forth in Claim 4. in which 
said means for tilting said cutter device relative to 
the base member comprises a reversible motor 
and a pair of shafts each having one end fixed to 
the outermost stationary arm lever while the other 
end of said shaft is held by said end wall con- 
cerned for rotation so that when said motor is 
driven in either direction said shafts may be rotated 
and consequently said stationary and angularly 
movable cutter members may be tilted as a whole 
for releasing the trimmed plastic sheet portions to 
fall down. 

8. Process for operating apparatus as set forth 
in Claim 1 , which comprises steps of 

actuating said conveyor means to receive the mol- 
ded article to be brought under said carriage now 
located in said first zone, 

lowering and actuating said sucking means to hold 
the article thereunder, 

actuating said moving means so as to move the 
carriage holding the article forward to be in said 
second zone, 

actuating said actuation means so that said pair of 
first cutter assemblies are concurrently brought in 
the respective trimming positions in which the cut- 
ter devices are concurrently actuated for longitudi- 
nal trimming of the molded article held by the 
carriage, after which said pair of first cutter assem- 
blies are concurrently moved back to be in the 
respective retreated positions, where said tilting 
means is actuated for releasing the respectively 
trimmed longitudinal plastic sheet portions, 
then moving said carriage holding the article a little 
forward so that the concerned portion of the article 
may engage with the front transverse cutter device 
of said second cutter assembly now raised to be in 
the trimming position where said cutter device is 
actuated for the front transverse trimming, 
then moving said carriage a little backward so that 
the concerned portion of the article held thereby 
may engage with the rearward transverse cutter 
device of said second cutter assembly now raised 
to be in the trimming position where said cutter 
device is actuated for the rear transverse trimming, 
after which said two cutter assemblies are respec- 


tively lowered to be in the respective retreated 
positions, where said tilting means concerned is 
respectively actuated for releasing the respectively 
trimmed transverse plastic sheet portions, daring 
s which 

actuating said conveyor means in the second zone 
so that trimmed plastic sheet portions failing down 
thereon are exhausted out of the apparatus, 
moving said carriage forward to be in said third 
io zone where said sucking means is disactuated so 
that the trimmed article falls down on said con- 
veyor means to be exhausted out of the apparatus, 
and 

moving said carriage back to be in said first zone 
rs for repeating said steps. 
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© Apparatus and process for trimming articles mol- 
ded on a plastic sheet and successively fed from a 
forming machine. A carriage (10) receives the article 
(b ) to be suckingly held thereunder and is moved in 
a trimming zone (II). where a pair of longitudinal 
cutter devices (20, 20 ), each having a stationary 
blade (22') and an angularly movable blade (24') are 
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horizontally moved together from respective retreat- 
ed positions for longitudinal cutting. Then, a front 
transverse cutter device (30) having similar pair of 
blades is raised up from retreated position for trans- 
verse cutting and then a rear transverse cutter de- 
vice (30 ') is similarly operated. 
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